In recent years there has been a marked increase in the study and research effort directed towards growth retarded babies. The attention of both the \obstetrician and pediatrician has focused on this problem because these babies have a high incidence of perinatal death and intrapartum asphyxia, and are at increased risk in the neonatal period from pulmonary hemorrhage, hypoglycaemia and fetal abnormality [3, 4, 13] . In the long term there is evidence that severely growth retarded babies suffer from intellectual impairment, especially if neonatal management is less than adequate [1] . Thus it is important to recognise these babies and the earlier in fetal life the better. Increased sophistication of clinical and laboratory methods has enabled better antenatal detection and it is now widely accepted that serial ultrasonic biometry is the most accurate method for physically measuring fetal growth [4, 10, 11, 12, 15, 23] . In a recentpaper,Rosso and WINICK [25] supported the hypothesis that there are different types of infants with intrauterine growth retardation and that these different types can and should be recognised. Among ultrasonic workers, CAMPBELL [6] , KURJAK et al [15] , and HANSMANN [10] despribed two different patterns of growth retardation which may be of importance in the short and long term prognosis of the fetus. However, no one has analysed this material in connection with perinatal complications of such problem babies.
We have reported our preliminary Undings elsewhere [22] and in this paper we present our experience with ultrasonic recognition of these two types by measurement of four fetal dimensions. 
l Patients and methods
During a period of 27 months we examined at our Ultrasonic Center 7,143 patients with normal and complicated pregnancies. Among them, we found 118 small-for-dates babies who were classified according to the tables of THOMPSON et al [28] . Corrections were made for maternal parity and fetal sex. The few cases that delivered before 32 weeks gestation were grouped according to GRUENWALD'S tables [8] . Birthweights above the tenth percentile were classified äs normal and those on or below the tenth percentile äs smallfor-dates. The antenatal diagnosis of small-fordates fetuses was based on measurements of four fetal dimensions.
l. l Serial ultrasonic cephalometry
By using CAMPBELL'S method [2] we measured the fetal biparietal diameter on the Diasonograph NE 4102 with the ultrasonic caliper speed of 1.600 m per second. Growth rateswere categorized by reference to our two graphs illustrating the growth of the normal fetal biparietal diameter [16] . The first graph shows the normal ränge of the fetal biparietal diameter for each week of pregnancy and the second indicates the weekly growth rates of the fetal biparietal diameter (with percentile limits) according to the size of the fetal head. The method of classifying each patientinto a percentile ultrasonic growth rate category is described elsewhere [14] . In this study ultrasonic growth rates were classified äs (normal above the fifth percentile) and retarded (fifth percentile or less intrauterine growth retardation. These patterns feil into two main groups. In the first group there is a lengthy period of normal growth which is fhen usually followed by an abrupt flattening of the growth rate in the third trimester. A typical example of this asymmetrical pattern is illustrated in Fig. 1 .
In the other growth pattern group the charts show a steady but abnormally low growth rate, usually early in the second trimester % An example of this symmetrical type of growth ratardation is illustrated in Fig. 2 .
Crown rump measurements of embryo
To assess the embryonic size, growth and maturity in the first trimester, we measured the embryonic crownrumplengthessentiallyfollowingRoBiNSON's technique [24] . We used our own graphs of normal values [21] . 
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l .3 Fetal abdominal circumference measurements
For predicting fetal weight, we have settled on a measurement of the abdominal circumference at the level of the umbilical vein. Recently we introduced our own simple technique measuring the largest and shortest diameter and calculating the abdominal circumference by means of a formula. This technique and the initial results have been described elsewhere [20] . Another measurement of considerable value was the ratio of the circumference of the head to that of the abdomen, especially if the section is taken through the fetal liver.
l .4 Fetal urinary production rate
We used CAMPBELL'S [5] recent technique of measuring three diameters and calculating the bladder volume from a formula. The hourly fetal urinary production rate was measured by taking two fetal bladder volume measurements at intervals of thirty minutes or an hour during the process of bladder filling and calculating the rate of increase over this period. We used our own normal values [17] .
Fetal criteria
Differences between the two pattems of small-fordates babies were evaluated in relation to the following criteria of fetal well-being:
a) The one minute APGAG score. Cases of gross fetal abnormalities were excluded. APGAR scores of seven or more were regarded äs normal while those below seven were classified äs abnormal.
b) The number of gross fetal abnormalities. 
The one minute APGAR score
There were 107 small-f or-dates babies in whome the one minute APGAR score was considered to reflect fetal hypoxia induced by the stress of labour or delivery (Tab. II). The APGAR score was depressed (i.e. six or less) in 33 (36%) of asymmetrically retarded babies and in two (13%) of the 16 symmetrically retarded newborns. The difference in the number of low
Results
• v ' '-'Â total of 118 small-f or-dates babies were assessed by ultrasonic biometry. Ninety-four (80%) of them followed the asymmetrical pattern of growth retardation while 24 (20%), the symmetrical pattern. The obstetrical complications in the patients studied are listed in Tab. I. There was a significant increase in theinci4ence of hypertensive disorders in the group of asymmetrically growth 
Diagnostic accuracy of ultrasonic biometry
In all cases serial ultrasonic cephalometry was performed, and 101 (86%) out of 118 small-fordates babies were recognised with this technique.
The assessment of gestational age by measurement of embryonic crown rump length were performed in 34 small-for-dates babies. This was very useful in cases of symmetrical growth retarded babies where precise knowledgp of the gestational age was essen tial. In 46 small-for-dates babies the fetal weight was predicted by measuring the abdominal circumference. The difference between expected and real weight was within 269 grams in 95% of the investigated cases.
In 44 babies the head to abdomen circumference ratio was calculated. This ratio was greater than l in 36 cases and all of them were in the asymmetrically growth retarded group. In the remaining 8 symmetrically retarded babies, the ratio in three cases l and in four cases nearly 1. Only one symmetrically retarded baby had a ratio greater than one. The hourly fetal urinary production rate was measured in 32 small-for-dates babies. Twenty-nine (91%) had reduced urinary production values. There was no difference between the two groups of retarded babies.
Discussion
From our results it can be concluded that there are two main types of growth retarded fetuses distinguishable by antenatal ultrasonography. The late growth retardation pattern is frequently associated with conditions which cause reduced placental perfusion, such äs EPH gestoses and hypertension. They have a typical wasted appearence and are underweight for their height (Fig. 3) . In this group there is a tendency to perinatal asphyxia, the APGAR score is low and there is an increased brain to liver ratio. This type is probably the result of uteroplacental vascular insufficiency, äs described by WINICK [29] . The symmetrical retardation pattern, which occurred in 20% of our small-for-dates babies, results from prolonged growth impairment commencing early in the second trimester, even from 18 weeks. There is proportionate reduction in the fetal head, body length and body weight (Fig. 4) but growth does not usually stop. This typeis not usually associated with EPH gestoses or intrapartum asphyxia. Such growth failure has been achieved in experimental animals by restriction of the mother's protein or calorie intake [25] . Some of these babies have genetic or chromosomal abnormalities and could , jbe examples of reduced growth potential. Long term follow-up of these babies has shown that prolonged intrauterine growth restriction causes stunting of growth in childhood and probably up to adulthood, and a significantiy reduced general development quotient [7] . Although by cephalometry alone we can obtain important Information relating to the future development of babies, it is now our practice to perform other fetal measurements to assess fetal maturity, growth rate and size at birth. The best measurement for assessing gestational age is the crown rurnp length of the embryo during the first trimester of pregnancy using ROBINSON'S method. By means of this technique gestational age was determined within ± six days in 95 % of investigated cases [19] . After that period serial cephalometry was then performed to assess growth rate. It is well known that cephalometry is not an accurate predictor of birth weight and in recent years many authors have recommended the measurement of the fetal thorax or abdomen [9, 10, 20, 26, 27] .Wehave found the abdominal circumference to be reliable in everyday routine practice [20] . Another Index of possible value is the ratio of head toabdominal circumference. In our symmetrically retarded babies this ratio was normal or nearly normal. This work is still in its early stages, but it seems to us that this ratio could provide a valuable means of distinguishing between the two types of growth retarded babies. Finally, measurement of the fetal bladder shows that nearly all small-for-dates babies have reduced urine production,indicatinganassociation between fetal growth retardation and reduced fetal renal function [18, 30] , but without any difference between the two types of growth-retarded fetuses.
Summary
In a recent paper, ROSSO and WINICK [25] supported the hypothesis that there are different types of infants with intrauterine growth-retardation and that these different types can and should be recognized. In an analysis of 7,143 ultrasonic charts, two different patterns were found which may be of importance in the short and long term prognosis for the fetus. In the fürst group there is a sudden reduction of the growth rate following an often lengthy period of normal growth, resulting in disproportionate wasting of the trunk compared with the head. This asymmetrical pattern of growth retardatioji is , frequently associated with conditions which cause reduced* placental perfusion, such äs EPH gestosis and hypertension (Tab. I). Typical examples are illustrated inFigs. l and 3.
In the second, symmetrically wasted group there is a persistently low growth rate from early in the second trimester, but usually without cessation. This growth retardation pattern usually results in a very small baby whose biparietal diameter is· smaller in relation to birthweight than occurs with late growth retardation. Although by cephalometry alone it was possible to recognise two different types of fetal growth retardatioii, the measurement of other fetal dimensions have been performed. The plan for better detection of such problem babies includes the measurements of embryonic crownrump length in the first trimester, serial ultrasonic cephalometry, abdominal circumference, ratio of head toabdominal circumference, and fetal bladder volume. To distinguish between the two types of growth retardation the best index was the ratio of head to abdominal circumference. This ratio was calculated in 44 investigated babies. llie ratio was greater than one in 36 cases, all with asymmetrical growth retardation. In the remaining eight symmetrically retarded babies, the ratio in three cases was one and in f our cases was nearly one. Only one symmetrically retarded baby had a ratio greater than one.
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